Lithium-ion conducting solid electrolytes have been extensively investigated because of their promising application for all-solid-state lithium batteries. The all-solid-state batteries have some advantages, no leakage of electrolyte solutions, easy miniaturization such as thin film batteries [17] [18] [19] , and high safety performance for an accident such as thermal shock during utilization as against conventional lithium ion batteries with liquid electrolytes containing lithium salts and organic solvents. The organic solvents comprise oxygen atoms in their molecular structures, and accordingly, the organic solvents are flammable. In contrast to these organic liquid electrolytes, inorganic solid electrolytes are flameproof materials. Then, the all-solid-state batteries with the inorganic electrolytes are expected to show high safety performance. Consequently, much effort has been devoted to developing the inorganic solid electrolytes with high lithium ion conductivity for the all-solid-state lithium batteries.
Some papers
have reported the "mixed anion effect" and/or "mixed former effect", i.e. a positive deviation from additivity in the ionic conductivity, which is observed in the glasses containing two kinds of anion species. This phenomenon is an interest subject to obtain glasses with high ion conductivities.
Sulfide based glasses are promising candidates for inorganic solid electrolytes of the all-solid-state battery because of their high lithium ion conductivities of more than 10 Sm at room temperature. From the viewpoint of the mixed anion effect, we suppose that the glasses containing both sulfide and oxide anions probably show lithium ion conductivities higher than the glasses which contain only sulfide anions. However, the glasses containing both sulfide and oxide anions are difficult to be prepared by usual melt-quenching methods. The difficulty of the preparation relates to the instability and the immiscibility of their melts at high temperature. The positive electrode was a mixture of TiS2 (60 wt%) and the solid electrolyte (40wt%) powders. The negative electrode was Li4.4Si alloy powders.
• Fig. 6 indicate that the relation ƒÐe>>ƒÐh holds for Charge-discharge cycle curves of the all-solid-state cell, Li4.4Si|a-7.5Li2O¥67.5Li2S¥25P2S5|TiS2.
The current density of the charge-discharge measurements was 64pAcm.
Hence, we have attempted to assemble a laboratory-scale all-solid-state battery with the a-7.5L2O¥67.5Li2S¥25P2S5 sample. In the laboratory-scale battery, TiS2 and Lia.4Si
powders have been employed as positive and negative electrode materials, respectively. The discharge-charge cycling test of the battery has been carried out under a constant current density of 64/Acm (C/20 in C-rate). The discharge-charge criteria of voltages are set 1.1 and 2.6 V, respectively. Fig. 7 shows the discharge-charge curves of the solidstate battery. The abscissa of the figure is the specific capacity that has been calculated on the base of the weight of the TiS2 positive electrode material. For reader's information, the specific capacity of the Li4.4Si negative electrode material is additionally plotted in the top abscissa of the figure. While the capacity of the second discharge is smaller than that of the first discharge, the discharge and charge carves after the second cycle are almost same. The all-solid-state lithium battery shows good discharge-charge 
